Paclitaxel nanoparticle inhibits growth of ovarian cancer xenografts and enhances lymphatic targeting.
Ovarian cancer has the highest mortality of all the gynecologic cancers. The antitumor agent paclitaxel has been proved to be efficient in the treatment of ovarian cancer. Our study is to develop a polymeric drug delivery system for paclitaxel and determine whether paclitaxel nanoparticle can inhibit growth of ovarian carcinoma xenografts in Fisher344 (F344) rats by intraperitoneal administration. The mechanism of paclitaxel nanoparticles in rats bearing ovarian cancer has been investigated in this study. Synthesize paclitaxel loading nanoparticle (PLA) by ultrasonic emulsification; MTT analysis identified cytotoxic activity of paclitaxel nanoparticle in vitro; rat ovarian carcinoma cells were injected into the peritoneal cavity of F344 rats. The antitumor effect of paclitaxel nanoparticle in vivo has been evaluated by measuring tumor weight and ascite volume. At the end of the procedure rats were sacrificed; tumors were excised and processed for PCNA staining, tissue terminal deoxynucleotide transferase-mediated dUTP nick and labeling assay and RT-PCR to evaluate the proliferative and apoptotic changes and cancer transfer-related gene expression induced by PLA. Paclitaxel concentration in plasma, pelvic lymph nodes, liver, and heart were determined by high-performance liquid chromatography. Paclitaxel nanoparticle and PTX (Cremophor) showed equivalent cytotoxic activity in vitro. In rats implanted carcinoma cells, paclitaxel nanoparticles significantly reduced tumor weight and ascites volume, and induced apoptosis of tumor cells. PLA also inhibited cell proliferation and matrix metalloproteinase 9 mRNA expression. The paclitaxel concentration of pelvic lymph nodes in PLA treated animals was 20-fold higher than that of free PTX treated animals at 48 h after intraperitoneal administration. The intraperitoneal administration of paclitaxel nanoparticle can significantly inhibit the progression of ovarian carcinoma in peritoneal cavity of female F344 rat. The paclitaxel nanoparticle is safe and lymphatic targeting.